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Materials are evaluated for use in space environments by laboratory 
exposure to VUV/UV, AO, and charge particle environments to 
determine effects on material properties
•
 
Standard “static” design environments are typically used to establish 
exposure periods and the corresponding photon, AO, and charged 






How well do static models represent the real environment?
–
 
What is the contribution of “space weather”
 




Today’s presentation will 
–
 
Examine VUV/UV environments used in laboratory tests with emphasis 
on surface exposures 
–
 
Examine importance of “space weather”
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VUV wavelengths where solar 
variability is strongest primarily 
impacts material surfaces
[Dever et al., 2002]
Teflon FEP
4Solar Spectrum and Models

































variable   0.5 –
 
121.5 nm














Δt = 1 minute
5Solar XUV/EUV/UV Variability















XUV  0.1 ≤ λ < 10
EUV  10 ≤ λ <
 
200
UV    200 ≤ λ <
 
400







































Solar intensity in 
terms of UV Suns 




Solar source yields 
UV Suns exceeding 
unity when mean 













































Solar intensity in 
terms of UV Suns 









ASTM E490 and Solar Variability: Spectrum
•
 





S2K as ASTM-E490 for 




Materials sensitive to 
wavelengths shorter than 
Lyman-α
 
may under perform in 
in space environment if
–
 
qualified only to ASTM-E490
–
 
degradation dominated by 
<200 nm environment 
12
ASTM E490 and Solar Variability: Time
•
 
UV Suns based on Solar2000 
exceed the ASTM-E490 
environments for all solar 
cycles from 1950 through 









Solar2000 XUV/EUV data 
measured on orbit [Tobiska 
and Bouwer, 2006]:









Flare Irradiance Spectral Model (FISM)
•
 
Empirical solar irradiance model 
developed by LASP/CU 






= 1 nm     0.1 nm < λ
 
< 194 nm 














FISM developed to provide VUV 
solar spectral irradiances for input 




100% coverage from 1986 to 
present





















Static design models typically used to establish 
laboratory test protocols for determining material 
response to the UV/VUV space environment
–
 
Need to be careful with choice of reference model if test results 
are to be used for qualifying materials for extended use in space
•
 
Space climatology and space weather models 
provide a useful technique for evaluating projected 




Solar2000 and FISM models are useful tools for 
–
 




Developing appropriate design environments for screening 
materials to VUV environments
